Effects of hypobaria on lung fluid balance in awake sheep.
Effects of hypobaria on lung fluid balance were studied in five awake sheep with chronic lung lymph fistulas using a decompression chamber. Each sheep was exposed to three conditions of 6,600-m-simulated high altitude in random order as follows: 1) 6,600-m-simulated hypoxic hypobaria (barometric pressure 326 Torr, 21% inspired O2 fraction), 2) 6,600-m-simulated normoxic hypobaria (barometric pressure 326 Torr, 65% inspired O2 fraction), and 3) 6,600-m-simulated normoxic hypobaria (barometric pressure 326 Torr, 65% inspired O2 fraction) after pretreatment with a 2-h pure O2 inhalation (i.e., denitrogenation) to allow elimination of dissolved gases, especially N2, from the blood and tissues. We observed that under both hypoxic hypobaria and normoxic hypobaria, lung lymph flow (Qlym) significantly increased from the base-line values of 6.4 +/- 0.3 to 13.0 +/- 1.0 ml/h and 6.0 +/- 0.2 to 9.4 +/- 0.3 ml/h, respectively (P less than 0.05) and that the lymph-to-plasma protein concentration ratio remained unchanged. Moreover, pretreatment with a 2-h denitrogenation inhibited the increase in Qlym. These results suggest that rapid exposure to hypobaria causes an increase in pulmonary vascular permeability and that intravascular air bubble formation may account for this permeability change.